The electrical properties of Sr2FeTiO6 have been studied at room temperature. Structural analysis via X-ray diffraction patterns reveals that Sr2FeTiO6 has a cubic perovskite structure with the pm3m space group. The electrical properties were presented as Nyquist and Bode plots. From impedance spectroscopy analysis, the Nyquist plot showed the presence of a bulk (grain) contribution. This was modeled by an equivalent circuit of the parallel combination of bulk resistance and capacitance. The Bode plot showed the presence of relaxation at room temperature.
Introduction
A double perovskite material is a combination of two perovskite materials, resulting in a material with unique properties, e.g., multiferroics [1] . The presence of multiferroic behavior offers potential applications in spintronic devices, highly-sensitivity sensors, and robotics [2, 3] . Multiferroic double perovskites have been under investigation for many years because they exhibit magneto-dielectric behavior at room temperature; such materials include La2CoMnO6, Sr2SbMnO6, and Sr2TiMnO6 [4, 5] . A double perovskite material to which research attention is paid is Sr2FeTiO6; this material is a combination of the ferroelectric perovskite SrTiO3 and the ferromagnetic perovskite SrFeO3 [1] . Lekshmi et al. [1] reported that Sr2FeTiO6 is a typical relaxor ferroelectric at room temperature and exhibits spin-glass behavior below 16 K. Based on these findings, the present investigation is aimed at determining the electrical properties of Sr2FeTiO6 at room temperature via impedance spectroscopy. The data are presented as Nyquist and Bode plots and are modeled by an equivalent circuit, allowing the electrical properties of this material to be assessed.
Experimental details
Herein, we study the electrical properties of the double perovskite material Sr2FeTiO6 at room temperature. The material was synthesized by solid-state reaction using SrCO3 (Sigma Aldrich; 98.5 %), Fe2O3 (Sigma Aldrich; 98.5 %), and TiO2 (Sigma Aldrich; 98.5 %) as precursors. The precursors were mixed and ground for 2 h to form a homogeneous powder. The powder was then pressed into bulk form with a diameter of 12 mm at a force of 10 kN for 5 min and calcined at 1000 °C for 12 h. Finally, the bulk was sintered at 1200°C for 12 h. Structural analysis was performed using an X-ray diffractometer (XRD) (PW 3710, Philips) with a Co Kα radiation source in the 2θ range of 20°-90°. Rietveld refinement of the diffraction pattern was done using the GSAS-EXPGUI software. The electrical properties were investigated via impedance spectroscopy using an inductance-capacitanceresistance (LCR) meter (PM6306; Fluke) for frequencies ranging from 100 Hz to 1 MHz. Figure 1 shows the diffraction pattern of the Sr2FeTiO6 double perovskite material. The structural analysis was refined using the GSAS-EXPGUI software. It reveals a single-phase cubic structure with the pm3m space group. The structural parameters (lattice parameter and atomic position) are listed in table 1. Figure 2 shows a Bode plot (i.e., variation of the real and imaginary parts of impedance (Z) with frequency) for Sr2FeTiO6 at room temperature. Higher real impedance (Z') at lower frequencies indicates space-charge polarization of the material. Meanwhile, the maximum imaginary impedance (Z") represents the relaxation time for electrical relaxation in this material [6] . As can be seen, relaxation is observed at room temperature for Sr2FeTiO6. Figure 3 shows a Nyquist plot of Sr2FeTiO6 at room temperature. It shows a single arc, meaning that the electrical properties are due to a bulk (grain) contribution. Using the Zsimpwin 7.0 software, the material can be modeled as an equivalent circuit of the parallel combination of a bulk resistance (R2) and a capacitance (C), as shown in 
Results and discussion

Structure analysis
Electrical properties
Conclusions
The double perovskite material Sr2FeTiO6 was successfully synthesized using the solid-state method. X-ray diffraction revealed a cubic perovskite structure with a lattice parameter a = 3.889 Å. Impedance spectroscopy revealed the presence of a bulk (grain) effect. The material is modeled by an equivalent circuit of the parallel combination of a resistance and a capacitance. From the Bode plot, we observed relaxation at room temperature.
